Abstract. We consider the description of propagating phase boundaries in a van der Waals uid by means of viscocapillary pro les, which are viewed as heteroclinic orbits connecting nonhyperbolic xed points of a ve dimensional dynamical system. A bifurcation analysis enables us to show that, for small viscosities, some distinct propagating phase boundaries share the same metastable state on one side of the front.
Introduction
We are concerned with propagating phase boundaries in an isothermal van der Waals uid. The underlying discontinuities have fewer degrees of freedom than the classical ones for compressible uids { shocks or contact discontinuities. As a matter of fact, phase transitions are required to have viscocapillary pro les 6], which implies, as for undercompressive shocks 3], an additional condition to the Rankine-Hugoniot conditions. While shock waves or contact discontinuities need the uid's state on one side of the front and the front speed to be determined, we expect that only one of these data determine phase transitions. Therefore, phase transitions are commonly parametrized by one of the uid's states. This state may be any of them in the case of an inviscid uid, in which phase transitions are reversible 1]. However, the purpose of this paper is to show that dissipative phase transitions are characterized by the state that receives the mass transfer { which is in accordance with the uniqueness theorems stated in 2] or 7]. This state is in a physically speaking stable phase, i.e., it lies outside the Maxwell points, which correspond to the only phase transition with no mass transfer. On the other hand, the metastable states { lying between the Maxwell points { that are close enough to one of these points de ne at least two phase transitions. This nonuniqueness result, unlike Grinfeld's one for instance 4], concerns pro les that remain close to the Maxwell pro le. holds. We shall base our analysis on these points.
We assume the motion of the uid is governed by the Euler equations supplemented with a viscosity coe cient 0 and a capillarity coe cient " > 0: t + ( u ) x = 0 ; ( u ) t + ( u 2 Proof. For (j; ) close to (0; 0), we write the solution of (1.9) that takes the values U l (j; ) at ?1 and U r (j; ) at +1 as U = U + U 1 + U 2 + o(U 2 ) ; where U 1 is a solution to the rst order approximate system (1.10). We recall from Lemma 1 that U 1 = ( 1 ; 1 ; 1 ; 1 ; 1 ) has to satisfy The aimed result (1.12) is then obtained by expanding up to second order the relations (j; ) = p(v l (j; )) + j 2 v l (j; ) = p(v r (j; )) + j 2 v r (j; ) :
